
CHAPTER-VIII

ANALYSIS AND DESIGN OF RETAINING WALL













PROPORTIONING OF RETAINING WALLS

The common dimensions used for the various types of

retaining walls are given below.





TYPES OF BACKFILL FOR RETAINING WALLS

Type Backfill material

1 Coarse-grained soil without
admixture of fine soil particles,

very permeable (clean sand or 
gravel)

2 Coarse-grained soil of low 
permeability due to admixture of 
particles of silt size

3 Residual soil with stones fine silty 
sand, and granular materials with 
conspicuous clay content

4 Very soft or soft clay, organic silts 
or silty clays

5 Medium or stiff clay



EARTH PRESSURE CHARTS FOR RETAINING WALLS

Charts have been developed for estimating lateral earth

pressures on retaining walls based on certain assumed soil

properties of the backfill materials.

Chart for estimating pressure of backfill against retaining 

walls supporting backfills with a plane surface.





Chart for estimating pressure of backfill against retaining walls

supporting backfills with a surface that slopes upward from the

crest of the wall for limited distance and then becomes horizontal.









STABILITY OF RETAINING WALLS

The stability of retaining walls should be checked for the 

following conditions:

1. Check for sliding

2. Check for overturning

3. Check for bearing capacity failure

4. Check for base shear failure

The minimum factors of safety for the stability of the wall 

are:

1. Factor of safety against sliding =1.5

2. Factor of safety against overturning = 2.0

3. Factor of safety against bearing capacity failure = 3.0



Stability Analysis

Consider a cantilever wall with a sloping backfill for the

purpose of analysis. The same principle holds for the other

types of walls.

Fig. gives a cantilever wall with all the forces acting on the

wall and the base, where







Check for Sliding 

The force that moves the wall = horizontal force Ph



In case Fs < 1.5, additional factor of safety can be provided by

constructing one or two keys at the base level shown in Fig.

The passive pressure P in front of the wall should not be relied

upon unless it is certain that the soil will always remain firm

and undisturbed.



CHECK FOR OVERTURNING

The forces acting on the wall are shown in Fig. The

overturning and stabilizing moments may be calculated by

taking moments about point O.

The factor of safety against overturning is therefore





Check for Bearing Capacity Failure 

In Fig. W( is the resultant of Ws and Wc. PR is the resultant of

Pa and Wf and PR meets the base at m. R is the resultant of

all the vertical forces acting at m with an eccentricity e.

Fig. shows the pressure distribution at the base with a

maximum qt at the toe and a minimum qh at the heel.

An expression for e may be written as





The ultimate bearing capacity qu may be determined by

taking into account the eccentricity. It must be ensured that



BASE FAILURE OF FOUNDATION 

If the base soil consists of medium to soft clay, a circular slip

surface failure may develop as shown in Fig. Such stability

problems may be analyzed either by the method of slices or

any other method.



DRAINAGE PROVISION FOR RETAINING WALLS

The saturation of the backfill of a retaining wall is always

accompanied by a substantial hydrostatic pressure on the

back of the wall. Saturation of the soil increases the earth

pressure by increasing the unit weight. It is therefore

essential to eliminate or reduce pore pressure by providing

suitable drainage.

Four types of drainage are given in Fig. The drains collect the

water that enters the backfill and this may be disposed of

through outlets in the wall called weep holes. The graded

filter material should be properly designed to prevent

clogging by fine materials. The present practice is to use

geotextiles or geogrids.





Example 

Figure shows a section of a cantilever wall with dimensions

and forces acting thereon. Check the stability of the wall

with respect to (a) overturning, (b) sliding, and (c) bearing

capacity.









CHECK FOR OVERTURNING

The forces acting on the wall in Fig are shown. The

overturning and stabilizing moments may be calculated by

taking moments about point O.

The whole section is divided into 5 parts as shown in the

figure. Let these forces be represented by W1,W2, ... W5

and the corresponding lever arms as l1, l2, ... l5. Assume the

weight of concrete ᵞc = 24 kN/m3.

The equation for the resisting moment is

The overturning moment is





CHECK FOR SLIDING 

The force that resists the movement as per  is









Check for bearing capacity failure (Fig.b)

From Eq. (b and c), the pressures at the toe and heel of the

retaining wall may be written as



The ultimate bearing capacity qu may be determined . It has to 

be ensured that


